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AUSTRALITES FROM KANAGULK, TELANGATUKN EANT
AND TOOLONDO, WESTERN VICTORIA.
By Geovge Balker, D.Se.
ABSTRACT.

The weights, specific gravity values, dimicensions, radii of
curvature of postertor and auterior surfaces, and wtercepts of
the radical Line upou the polar axis, have heen determined for 48
romud and clongated australites with typical button-; lens-, core-
oval-, boat-, dumbbell- and teardrop-shapes from Kanagulk
(Lat. 37° 8 S, and Long. 1417 50" 1), and nearby localitics at
Telangatuk East and Mt. Talbot, Toolondo, vieinity of Harrow in
Western Vietoria,  Refractive indices and specifie refractivities
Lhave been determined for 24 of these australites, so selected as to
represent the several shape gronps and to cover variations in
specific gravity within aud between the shape groups.  The
frequeney  distribntion of the  specific gravity  values, the
relationships between weight of particular shapes and their
respective specific gravity values, and the relationships between
(i) depth and diameter of vound forms, and (i1) radii of
curvature of posterior and antevior surfaces shown by meaux of
scatter dingrams, reveal no abnormalities among these austrahites,
The results accord with the recently advanced theory that,
allowing for tertiary processes of evosion (etehing and abrasion)
while resting upon the carth’s surface, the shapes of australites
as found, arve secondary shapes, developed from a few typical,
small primary shapes (spheres, spheroids, ellipsoids, dumbbells
and apioids) by ablation and fusion strippig  during
wtrasupersonie airflow over their forwardly directed surfaces,
whilst travelling ecarthwards, without rotation, at high speeds
through the atmosphere.

INTRODUCTION.

Three collections of australites totalling 34 specimens from
Kanagnlk, one collection of five australites from Mt. Talbot,
Toolondo, and a colleetion of nine australites from Telangatuk
Kast, have been studied from the aspeets of their shape, size,
radii of cinvatnre of back (RB) aud frout (R¥) surfaces, specific
gravity and  refractive index values, and  their specitic
vefractivities. Al of these localities arve near ITlarrow i the
Western Distriet of Vietovia.

The three colleetions from Kanagulk and the one from Mt.
Talbot, Toolondo, were submitted for exammation hy four
separate owners, per courtesy  of the National Museum of
YVictoria, Melbourne.
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Locarion axn Mobk oF OCCURRENCE.

Kanagnlk les on Lat. 37° 8 S, and Long. 141° 50" K., some
23 mitles sonth-sonth-west of Horshai, and 13 miles almost due
cast of Harvow, Western Distriet of Vietoria. Telangatuk East
15 approximately 8 miles north-east of Wanagulk, and Mt. Talbor
15 6 miles north-cast of Telangatuk Kast.

The specimens constituting the collection from Kanagulk,
are herem numbered 1 to 34 for convenience of reference (see
Tables 2 and 8; those from Telangatuk East are nmmbered 35 to
+3, and those from Mt. Talbot, Toolondo, 44 1o 48.

Among the Kanagulk specimens, mmnunbers 1 to 12 were
collected on cultivated land by My, R.T. P Elliott over the past
twenty vears. Numbers 13 to 15 came from nneultivated arveas.
atnd were colleeted by Mro AL Co Bennett during the past four or
five yvears. Numbers 16 to 34 were colleeted by Mr. W, R Jasper,
all within a radius of 1T mile of his homestead on the property of
* Foster V', Kanagulk, Parish of Telangatuk: only tour of these
were found during the past ten years. The Jasper colleetion
originally contained 40 specimens, but many of these were given
away, including one lTarge round core measnring 24 to 3 inches
across.  Prior to 1910, these australites were known loeally as
“black  diamonds 7 hecauge  they  seratehed  ordinary  gliss,
Information supplied by My, W. R, Jasper relating to the field
ocerrrenee of the Kanagulk anstralites, reveals that some were
found on the surface of the ground annd smroinding superficial
nmaterals  consisting  largely  of magnetic and non-magnetie
ferruginous aceretionary growths (°* buekshot gravel ™), vesting
npon vellow elay. Most, however, were discovered where the
surtace soil has been enttivated to a depth of 3 inches to ) inehes.
Specimens 13 to 15, and most of those mumbered 16 to 34, came
from an area of 5 or 6 acres in allotment 84, adjoining allotment
834, and the vemamder were fonnd in allotiments 64 and 87, Parish
of Telangatuk.

Numerons  cuquivies  in reference to  australites, made
throughout the distriet by Mr. Jasper, have not revealed the
existence of other collections, apart from one or two specimens.
A resident some 10 miles north-west of ** Foster 7’ veported
finding a button-shaped australite complete with civcumterential
fHange, 111 c¢lay 15 feet below the surface in a well; this specimen
could have fallen down from the surface during construetion of
the well, o1 from its sides subsequently. The largest specimen
noted mn the Nanagulk distitet, 18 stated to be a round australite
core some 24 mches i diameter, found 5 miles north-west of
* Foster 7, but the specimen was not submitted for examination.




AUSTRALITES FROM KANAGULK, TELANGATUK EAST AND 71
TOOLONDO, WESTERN VICTORIA

The largest complete form among the 48 speciimens examined, 1s
an oval-shaped australite core (No. 16, Table 2), weighing 39-12
grams, measuring 36 mm. long, 30 mm. wide, aud 27 mw. thick,
and having a specific gravity value of 2-426. In contrast, the
siallest complete specimen in the collection is an oval-shaped
australite (No. 7, Table 2), weighing 0-792 grams, measuring 11
mm. long, 9 mm. wide, and 5-5 mu, thick, and with a speeific
gravity value of 2-408,

The specimens from Telangatuk Kast (Nos. 35 to 43, Table
2), are registered as munbers 3,418 to 3,426 in the Rock and
Mineral Collection of the Melbourne University Geology
Departmment. They are all complete or nearly complete forms,
the maxinmun and minhimun weights of which, fall well within
the range of weights of the Kanagulk specimens; the sauice
applies to the five anstralites from Mt. Talbot, Toolondo (Nos.

44 to 48, Table 2), which were submitted for examination by M.
[.. Officer.

On many of the Kanagulk australites, adventitious
ferruginons clay had hecome firmly cemented mnto some of the
bubble pits and into the more deeply etched grooves on several
spectimens, also into the gap region between eircumferential
flange and body portion of most of the flanged australites. This
18 a secondary product of tervestrial orvigin, and 1 no way to be
connected with australite origin.  Prior to weight and specific
gravity determinations, it was necessary to remove this clay by
hoiling in concentrated hydrochlorvie acid and serubbing.  This
treatment had no perceptible effeet upon the anstralite glass
itself, as checked by weighing a elean specimen before and after
immersion for two hours in boiling HCI, after which time, no
change in weight could be detected.

NATURE OF THE AUSTRALITES.

Highty-five per cent. of the 34 Kanagulk australites are
complete or nearly complete forms, while the remainder arve
relatively large fragments all of whieh provide sufficient evidence
of the original shape type from which they were broken. The
nature of these fragments points to natural fracture rather than
working by aboriginal man. Sixty-six per cent, of the complete
or nearly complete forms have round shapes (ie., are eircular
in plan aspect, although lenticular in side aspect). The remainder
are elongated (oval-, boat-, dumbbell-, and teardrop-shaped in
plan, mainly lenticular in side aspect). If the five fragments are
introduced into the comparisons of the proportions of round to
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elongated australites in the Kanagutk collections, the pereentage
of round fornis is veduced to 62. The various shape types
represented trom the three localities, arve listed in Table 2.

All of the Telangatuk East and the Mt. Talbot, Toolondo
anstralites are complete or nearly complete forms, althongh the
Mt. Talbot specimens are genervally mueh more weathered (etehed
and somewhat abraded).

Fourteen of the total of 48 australites reveal How ridges still
i a good state of preservation on their anterior surtaces.  Most
of these are round forms of australites (ten button-shaped and
two lens-shaped forms). Of the (wo clongated forms showing
flow nmdges, one is a small oval-shaped australite, and the other
teardrop-shaped with one coticentriec vidge o the hulbous end,
and fonr ridges extending across the anterior surface in arcuate
fashion from side to side of the constricted end.

The proportions of the three different types of flow ridees
represented, are histed i Table 1.

TABLE 1.—PROPORTIONS OF FLOW RIDGE TYPES.

Nature of How ridges Percentage
Concentric .. .. .. S8 . g .. . 57
Clockwige spiral .. .. .. P .. - 0 14
Counterclockwise spiral Ao 50 Do . .. a0 ’ )
100

Specimens without flow ridges are (a) the larger australite
cores, and (b) some of the button- and lens-shaped forns
which have been strongly etched and partially abraded. so that
the original flow ridge structures have heen more or less removed.

For comparison with the percentages of the types listed in
Table 1, flow ridges displayed by 100 australites from the
Nirranda Strewnfield, 105 miles distant to the south-cast (Baker.
1956), occur in the following proportions—46 per cent. concentrie,
27 per cent. clockwise spiral, and 27 per cent. counterclockwise
spiral.

The shapes and sculpture patterns of the majority of the
australites from Kanagulk, Telangatuk Fast, and Mt. Tatbot,
are generally comparable with those of many other well-preserved
australites desceribed from other parts of Western Vietoria (sce
Baker, 1937, 1940a, 1940b, 1944, 1946, 1950, 1955a, 1955h, and
1956). Two m particular, however, are worthy of more detailed
deseription in being somewhat unusual (Specimens Nos, 2 and 19,
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Table 2). One of these (No. 2) is the Jargest round anstralite core
which the author has so far observed to possess remnauts of a
fange. The specimen was produced from a sphere of australite
glass having an original diameter of approximately 49 ems.oas
obtained graphically from determination of the radius  of
curvatinre of the posterior suface, which is a remnant of the
primary surface.  Such a sphere would have weighed about 175
grams, assuniing its speeific gravity to have been the same (2:-412)
as that of the ultimately produced secondary form—a round core
resulting from ablation of the original sphere while traversing
the carth’s  atmosphere  at  ultrasupersonic  velocity.
Approximately five-sixths by weight of the orviginal spheve was
ablated away in this manner, leaving a secondary form weighing
31-599 grams and measuring 32 mm. in diameter, and 22 mmi.
in thickness. The second speeimen (No. 19) is a dumbbell
fragment which ltas lost one of its bulbous ends as a result of
relatively recent fractuve, and reveals some extraordinary
features. An unusually long, relatively smooth, attenmated waist
region is preserved and reveals well-developed longitudinal flow
lines. 'This is attaclied to the remaining bulbous end i such a
way as to recall the appearance of attachment of the stalk to the
head of a mushroom. The bulbous end shows a complex pattem
of ¢ erinkled 77 flow 1idges, and is almost cireularin cross-sectional
aspect, having only lost approximately one-fourteenth part of its
original diameter (20 mm.) by ablation.

MEASUREMENTS OF THE AUSTRALITES,

The weights, specific gravity valnes, dimensions, radii of
curvature (RB—back surface, Rr—front surface®), and
intereepts made by the diameter ( —vadical line) wpon the depth
line (= polar axis), are showu in Table 2 for the individual
specimens,  ON represents the distance to thie back pole, aid OM
the distance to the front pole from the central point in the plane
containing the diameter line.

The specific gravity values were obtained by weighimg i air
and in digtilled water (T°C.= 15-5), on an air-damped chemical
halance.

For purposes of comparizson with forms that have lost their
flanges, the diameter, width and length measurenients of specimens
with attached flange or flange remnants. were made across the
hody portion of each form, so that all snch measnrements are
ex-flange.  Width and depth measnrements of Specimen No. 42,

# The front or anterior surface was directed earthwards during downward
atmospheric flight.
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a dumbbell-shaped form, were determined across the hnlthous ends,
the waist region of this speennen weasuring 8-5 nnn, wide and
5 mm. thick, Width and depth measurenments of Specinmen No, 43
were determined across the widest and thickest portious of the
hulbous end.

Radii of curvatnre values (Rp and ), and the intercept
alites (ON annd OM) on the depth line (polar axiz), were
determined graphically from silhouette tracings magnified 5-5
titmes. Al diveet meaznrements, graphical measnrements and
-aleulations of measurements, have heen taken to the nearest
0-5>mm. Radiug of envvature valnes for the elongated anstralites
are listed for determinations made across the widths of the
speeimens, but not along the lengths sinee the resnlts indieate
cirenlar eross sections only for positions normal {o the long
axes of elongated australites,

The Hange hands veferred to on Specimens Nos, 1, 15, 28
and 41 (Table 2}, mark the former positions of attachment of
the cirenmferential flanges to eqnatorial edges of the posterior
surfaces of thie hody portions. "Their presence provides proof

TanLe 3.
. Nundser Percen- Tota R in Average “f“‘u".i” ‘\.‘v"n."‘m
P e W W e e
{ens.) (gims,) (zm=) {
Kanagulk . . - 34 70 314577 0-792 0.252 2-350 REEIIZ%
to to
! 39133 REE ST
Telangatuk Mast .. S N 6y 232 e 732 (i o652 2-378 2408
‘ to to
| L3204 2437
Mt. Talbot, 1oolondo b 1 14-539 19580 2-068 0 2:392 | 2.4]0
‘ to ; to
BT L Bedg
Totals .. 458 LO0 l 3549648 0792 8eT1T 257 R 2RI
to to
[ ©30-133 2441

that the original complete rvound forms were hutton-shaped.
The vitreous, very little ctehed character of the surtaces of these
flange bands, points to velatively receut fracturing away and loss
of the flange strueture.

The total weights, range and average weights, and the ange
and average speeifie gravity values of the australites from
Kanagulk, Telangatuk East and Mt. Talbot, Toolondo, are shown
in Table 3.
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There 18 a notable absence from these collections (ef. Table
2) of canoe-shaped australites, aberrant shapes, siwall forns
(such as round dises and oval plates), complete flanges and flange
fragments, compared with anstralites from Port Caampbell on the
south coast of Western Vietoria (Baler, 1937, 1940, 1946, 1955h).
The smaller forms of australites have thus evidently been over-
looked in the field, o1 elze, heing relatively fragile, they may
have disintegrated to smaller fragments which wonld go un-
noticed unless specifically seavched for.

The averages and ranges in values of these various measnre-
ments for the different shape groups represented among the
Kanagulk, Telangatuk Kast and Mt. Talbot, Toolondo australites,
are listed in Tables 4, 5 and 6.

TasLe 4.—NUMBERS, WEIGHTS, AND SPECIFIC GRAVITY VALUES.

Number . Range in Average
N & » Range it Average P . g
Shape Ty in Hach Percentagze e ey Specific Specific
ISl b tiroup Wt e (,:]rm'itry Gravity
‘ (zms.) I (zms.)
— |
J | | ‘ l
Round Forms (64-5 per cent.)
Buttons .. . . 14 20 1.732 3-369 2378 2400
to to
i 5.0971 2-413
Lenses .. .. .. 8 | 16-5 | 1-427 2-041 2-399 2-406
to to
[ 3-872 2.416
Round Cores 7 15 8;776 18-86Y 2;390 2-402
0 0
31-599 N 2R A
Button Fragment KT 1 2 ‘ .. 3-775 .. 2.383
Hollow Round-Form Frag- | v ) | 7
ment ao 1 | 2 o 8-668 2400
Elongated Forms (355 per cent.)
Ovals ool 2 4-5 ‘ 0-792 | 1-130 2-408 l 2-413
to to
| ‘ 1-467 2.417
Oval Cores ‘ 4 R l£981 16-751 2;415 \ 2427
| 0 0
| 39-133 2437
Boat Fragment 1 2 e 3234 .. 2380
Boat Cores 5 Mo g edds | 13457 2:383 | 2412
0 0
22-305 2-441
Dumbhell .. oo | 1 ‘ .; | - li 68‘% .. .3:108
Dumbbell Fragment ool l z ; 16:'00 ;~J(b()
« Aerial Bomb 7 .. .. } ! o | "-48") ;i(;%
Teardrop 00 | ] - : 1-996‘ ;‘““(‘
Core Fragment .. - & 2.416
: s | oo | 0792 | 8717 2.378 | 2-403
Totals 00 5o | o
39-133 . I 2-441 ‘
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1O

SPECIMENSYS

NUMBER
N

0O * i
2'38 2:40 2:42 2:44
SPECIFIC GRAVITY

Fig. 1.—Frequency distribution of 48 specific gravity values of australites from K
anagul
(34), Telangatuk East (9), and Mt. Talbot, Toolondo (5), i
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Relationslips between Specific Gravity and Weight.

The frequeney distribution of the specific gravity vahies
(taken to the second decimal place), is shown in Figure 1.

The over-all mode of the frequency distribution for the three
localities, is 2-40 (Fig. 1), as compared with a calendated average
specific gravity of 2-405.

The specific gravity values have heen plotted in Figure 2
against the weight values for the 39 complete australites from
the three localities.

The scatter diagram (Fig, 2) serves to illnstrate that there
arc hoth heavier and lighter weight forms in the same and in
different shape groups, which have nmmeh the same specific

1 " T T l ™
244 9 ! A
X
|
:243 X .
- ‘ 5
>
<242 .. A X
[+ 4 |
© ® |o ® . ! .
2 4| —te4—A4,al JI
] x18 . L
= oo d'. - . |
& 240 A X ’ L |
U X ° ® KANAGULK
W) a® . 3
o 239 . ol x TELANGATUK
v EAST
. MT TALBOT,
2:38 X & TooLONDO
L o AVERAGE
i 3 5 7 9 N 13 15 17 19 21 23 25 27 29 31 33 35 37 39
WEIGHT IN GRAMS

Fig. 2.—Scatter diagram illustrating specific gravity-weight relationships for complete
australites from Kanagulk (29), Telangatuk East (9), and Mt. Talbot, Toolondo (5).

gravity, e.g. forms with a specifie gravity of 2-41, range in weight
from approximately 0-8 to nearly 32 grams.  Conversely, a
munber of individuals in the same or in different shape groups,
have approximately the same weight, hut reveal a rauge in specific
gravity, e.g. types welghing about 4 grams, vary in specitic gravity
from 2-378 to 2-415. The average weight of the complete forms
plotted in Figure 2. is 8-323 grams, and the average specific
eravity is 2-405.

Relationsli ps between Dinensions.

The relationships hetween depth and diameter vahues of 30
round forms of anstralites represented among the speciniens
from Kanagulk, Telangatuk East and Mt, Talbot, Toolondo. are
shown hy the scatter diagram, Figure 3.
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The scatter diagram (Fig. 3) reveals that dianeter 12
oroater than depth for each specimen (hollow round  form
excepted—et, Table 2, No. 3). The ratios between diameter and
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Fig. 3.—Scatter diagram showing relationship of depth and diameter values for round
forms of australites from Kanagulk, Telangatuk East and Mt. Talbot, Toolondo.
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depth are typically Di :De ::15:1 to Di:De ::2:1. There
1s a general inerease i depth with inerease in diameter, hut some
forms with the same depth, have different diameter values, e.o.
13 to 18 mu. diameter for a depth of 8 . Conversely there
are other forms with the same diameter which have different
depth values, c.g. 8 to 10-3 depth for a diameter of 18 mm.  Such
relationships are comparable with those of the ronud forms of
australites from Port Campbell, south-western Vietoria ( Baker.
1955b, Fig. 11, p. 181), and like then, it is apparent that dnving
atmospheric flight, differential ablation of original forms of the
same or of different size, has yvielded secondary modified shapes
sometinies with the same depth, sometimes with the same dianeter,

Relutionships belweow Radit and Ares of Curvalure,

Relationships hetween the radii of curvature of the posterior
(RB) and anterior (Re) surfaces, reveal a {yvpical seatter of
values (Fig. 4), gencrally comparable with those shown for the
Port Campbell australites (Baker, 1955h) and for the Nirranda
Strewnfield australites (Baker, 1956).

1t was determined from the silhonette tracings thal cach
radius of curvature for cach australite, is in itself constant for
all radial sections taken throngh the plane containing the polar
axis of any individual ronnd forms; this does not apply. however,
to the clongated forms of australites, where the only rading of
curvature considered heremn, is that for sections normal to the
long axis.

The distribution of R and R¥ values in the seatter diagram
(Fig. 4) reveals that Rs valires are confined to the range 6 .
to 26 mim., and R¥ valnes to the range 55 mui. to 23-5 mm. The
general trend evident from the scatter diagram (Fig. 4). is one
of imcreasing RF with mereased Ry, thus indicating that
processes of ablation genevally followed a steady. regular pattern
on forms of different original size. Round forms with the same
Rs but different Rr values, e.g. Rr range of 95 mumn. to 12-5
nm. for a value of 10 mn. for Rg. indicate diffevential ablation
of spheres of the same original size (since RB is constant and
represents the radius of curvature of the posterior surface. which
is a remunant of the primary sphere sum-face). Round forms witl
the sanie Rr but different Ri values (e.g. Ri range of 10+ .
to 15 mm. for a value of 11 mm. for R¥), indicate diffevential
ablation of spheres of different original size (since the rading of
curvature of the primary spheres ranged from 10-3 to 15 mni. )

11027/58.—6



82 AUSTRALITES FROM KANAGULK, TELANGATUK EAST AND
TOOLONDO, WESTERN VICTORIA

All values plotted in the seatter diagram ([Fig. 4) fall within
the range RB : Rr :: 2 : 1to RB : R¥ :: 1 : 2, further indicating
that processes of frontal ablation* maintain relatively normal
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Fig. 4.- Scatter diagram showing relationships of RB and Rr values of australites from
Kanagulk, Telangatuk East and Mt. Talbot, Toolondo. (RB and RF — radii of
curvature of posterior and anterior surfaces of the australites.)
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ares of curvature upon the diminishing anterior smrfaces of
australites; only torms that hecome ablated to 1 to 2 mm. in
thickness ultimately hecome more or less Hat and thus have
infinite ares and radir of curvature.

* The phenomenon of frontal ablation (and associated phenomena) ari f
is controlled largely by the effects of ultrasupersonic airflow at the a}filgis s;ggcllsal:)c}
flight of australites downwards through the atmosphere (see Baker, 1956),
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For the vound forus, which constitute G4+3 per cent. of the
anstralites examined. 37-5 per cent. have greater values for Rp
than for Ry, and 50 per cent. of the forms in this group consist
of the larger round cores; steeper cirvatnres are this developed
on the front suwrfaces by ablation. In 155 per cent.. Ri and Ry
are equal in amomt, and in this group, 60 per cont. of the forms
are lenses; since similar curvatnres are waintained by ablation,
the ultimate secondary forms ave perfectly lontiendar,  In 47 pev
cent., BB ix less than Re, and 66-5 per cent. of the forus in this
group are flanged huttons; flatter curvatures are thus developed
ont the front snrfaces hy ablation. It is thns seen that on the
larger round forms (round coves), ablation produces steeper
ares of enrvature ou front surfaces,  As the forms become
redunced in size on further ablation, the ares of enrvature tend
to  become flatter on the front snrfaces (hutton-shaped
anstralites) ; with  further decrease in thickiess. ablation
processes produece slightly steeper arves of eurvature of front
surfaces, which in the larger proportion of the lenses. hecone
the same as that of posterior surfaces,  The final stage is one
where the smaller of the lens-shaped forms pass by continued
ablation to the thin dise-shaped australites.

Relationships betweenw Titereepls.
/

The relationships of the intercepts ON and OM (sce Bakor.
1956) cut off on the depth line (polar axis) by the diametor line
(radical line), show trends which arve comparable with and
governed by the relationships between the radii of ainvature of
the posterior and anterior surfaces of the australites. Examples
i which the valne of OM is greater than that of ON. are made
up of 64 per cent. core-shaped forms, 18 per cont. button-zhaped,
and the remainder lens-chaped. In these forms. the haek pole
(N) is thus nearer to the centre of the plane containing the radienl
line, henee the greater bulk of australite glass is located on the
front pole side of the radical line: this ix niore expecially
pronounced in the australite cores. Examples with OM and ON
equal in value, are comprised of 60 per cont. lens=<haped forms.
20 per cent. button-shaped, and 20 per cent, cores, in which the
back (N) and front (M) polesare equally spaced from the radieal
line and =ince Rs Reo sueh forms tend to be lentienlar in
side aspeet; this applies more partientarly 1o the lens-shaped
forms which are larvgely perfeetly lenticular. xamples in
which OAM is less than ON| consist of 81 per cent, hutton-shaped
forms and 19 per cent. lens-shaped.  In them. the frent pole
(M) is nearest to the centre of the plane contatning the radieal
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TABLE H.—DIMENSIONS.

' |

Range in, Average  Range in Average | Range i Average tinge in
Shape Types bepth bepth  Diameter  biameter  Width Width Length
(mm.) (mu1.) (nnn.} (mm.) () (i) (mm.)
Buttons o . 7 to 9.5 13 to 16-0
13 19
Lenses . . 6 to T 13 to 4.5
10 17 0
Inund Cores .. 15 to 190 20 to | 2640
2 32
Button Fragment
Hollow Round- Form
I'ragment S 31-0 o L
Ovals .. .. LR 1-5 - . O to 11-5 Il to
RN 14 10
Oval Cores .. . 10 to Is-0 g . 12 to 215 I+ to
27 30 36
Boat Fragment - .. -0 . .. . . 17-0 -
Boat Cores .. » 12 to 14-0 . . 14 to 170 23 to
16 19 5l
Dumbbell .. . . G-0 . - . 0.5
Dumbbell Fragment .. . - 2040 . . . 2000
** Aerial Bomb . . .. . - . 21-0
Teardrop .. . . S0 13-5
Core Fragment 105 15-0
Totals . 4 to 12-0 13 to 155 G4t 165 11 to
27 32 30 |

TABLE 6.—RADII OF CURVATURE AND INTERCEPT VALUES,

.
Range of | Average  Kange of . Average  RBauge of  Average  Range of
) 2 g

Avieragr

Length

(Him. )

G,

Averace

Shape Types RJ; l.]: l'.]., I.J__ (N QN (M OM

(mm.) (mm.) (mmn.) (tuni.) (mm.) (BTN (1) {mm.}

Buttons o coll N 100 S to 110 33 to BEN] 3 to Q.5
12-5 12-5 T 6

Lenses - Tl RUCN S to 0-5 35 to 40 3 to 35
11 11 3 5

Round Corex . I+ to 18-0 i+ o 15-0 6 to 50 S to W3
21-5 20 1o I

Button Fragment o .. 15-0 i 11-0 . 03 12.01

Hollow Xound-Form

Fragment B .. 21-5 16-5 1.0 7.0

Ovals i ol Tto 1401 7 to v o2 te Dol 2ol § BN
20-5 11-5 2.3 3

Oval Cores .. cal o eq) L 16-5 7 to -0 35 to -5 6 to 83
23-5 23-5 13-5 13-5

Boat Fragment A .. 30 .. 10-5 .. 70 . 3.3

Boat Cores .. ol Res) ) 145 3.3 to 12:0 35 to Do 7 to 9.0
26 21 ‘ BN 11

Dumbbell .. .. .. 6-0 .. 5-0 .. 2.5 3.5

Dumbbell Fragment .. . 10-0 10-0 . 10-0 10-0

© Aerial Bombh ™ ey .. 10-5 10-5 .. 10-5 10-5

Teardrop .. B F e 70 11-5 .. 55 3.0

Core Fragment LB .. . 14-5 10-0 .. 35 To(l)

Totalx N 7 to 12-5 7 to 11-5 2 to 6-0 2 to | T

26 235 135 13:5
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line, =0 that the greater hulk of anstralite glass is thus =itnated
on the back pole side of the yadical lmv, and  this s more
pronounced among the hutton-shaped forms.

Taken i conjunetion with RB— Ry relationships, the
mtereept relationships are of sneh a nature ax to indicate that
among the round fornts of anstralites, there has heen greatest
volnmie rednetion hy frontal ablation of the prinary spheres of
australite glass which ultimately yiclded leus- and button-shaped
forms. Slu I sphieres were originallv somewhat smaller than the
primary spheres from which the anstralite cores were produced
by ablation.

The primary spheres from which the ronnd forms of the
Kanagulk, Telangatuk Kast and Mt. Talbot anstralites were
prodieed, ranged in diameter from 1-5 to 43 s ; thosze from
which lenses were formed, ranged from 1-5 to 2-2 cins., those from
which the button-shaped forms resulted ranged from 1-5 to 2-3
cms., and those which yvielded corves, ranged trom 2:8 to 4-3 ems.

(‘omparable modifications of primary forms of revolntion
sunehy as the spheroid, dwmbbell and apioid, resalted in the
variations in RB-— Rr and ON — OM relationzhips noted for
the varions elongated forms of austvalites from the =ame
localities (ef. Table 2).

Coneparisons wilth Other Localilies.

The ranges and average values for the weight and specific
gravity of the anstralites from the Kanagulk — Telangatnk Kast
— Mt. Talbot distriect, are compared in Table 7 with those
determined fromr other localitiexr in the Western Distriet of

TagrLe 7.
© o Average
© Number of . o -] Weight of s I . \vernge
. . lrane i Weight of g i Range in Sprecilic 2 A
Coneentrat Centre Complete [, et | Complete b Specific
oncentration o ‘ Hpc(‘i]mr‘l)\' Complete Specimens Specimens | tiravity Gravity:
‘ (anis.) (gms.)
- —_ - |‘-——- — —_———
Port, Ca.mpbcl[ ao g 212 0-063 to HGe482 2:734 2:33 to 2-47 2.404
Kanagulk .. oo | 20 0792 to 39-133 9752 2-350 to 2-44] 2404
Telangatuk Kast a 9 Lbe732 to 13-204 6+ 692 2378 to 2-437 2.40%
Nirranda — Stanhope’s ‘ » }

Bay .. I = 135 0247 to a5 100 | 2:560 2:-37 to 2:47 2.409
Mt. Talbot, Toolondo 5 [-980 to 3-712 2068 2392 to 2-424 2410
Mt. William . 2 ‘ oo . 2-393 to 2-443 2-40x
Harrow 33 ©1-230 to 33-780 -4970 22386 to 2-468 D420
(feneral range 0-065 to 56482 50 2-330 to 2-470 .

3-014 a5 2407

General average
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Victoria (ef. Daker. 19505a. 1995b, 1956 Baker and forster,
1943).  Only  complete o nearly  complete  specimens  are
cousidered i these conparisons, and only a proportion of the
complete anstralites 2o farv found in the Port Camphell and
Nirranda Strewnfields, hiave been taken into constderation,

Theve arve statistically significant numbers of specimens for
comparative pnrposes from neavly all of the localities shown
in Table 7. The general trend is for specitnens with higher
specific gravity values to ocenr in the north=west (Harrow) of
the distribntion region provided by the localities listed. while
specintens with the lower specific gravity valnes ocenr in the
sonth-cast, in the Port Camphell distriet, some 125 miles <onth-
cast of Harrow, For localities relatively elose togethier, however,
el a trend s not apparent (e.g. Kanagulk, Telangatnk 1ast
and Mt Talbot)y over the <hort distanees involved : moreover, the
average specifie gravity valiue (2-405) for these three closely-
spaced ocamrvences, is neaver to that for Port Camphell than for
[Havrow, even thongh sitnated spatially mueh closer to Harrow.
These arve relatively minor diserepancies, however, when fitted
mto the general provineial trend kuown to ocemr across 2,000
miles of the Anstralian Strewnficld as a whole,

Rerractive INDEN AND SeeCiEe REFRACTIVITY,

The vefractive index values determined by the Tmcersion
Method, nsing monochromatic (Na) light for 16 anstralites from
Kanagulk, 3 from Telangatuk Fast and 5 from Mt Talbot,
Toolondo, ave listed i Table 8. together with their respective
specific gravity valnes and the caleulated speeitie refractivity
(k== (n—1) ‘). These specimens were <o ¢hosen as to represent
the several shape gronps in the colleetions, and the variations of
specific gravity within and between those shape gronps.  The
table ix arranged primarvily according to shape of anstralites, and
secondarily according to inercase in refractive index values
among the individnals of cachi shape gronp,

There are statistically insafficient nmmbers of determinations
in each separate shape group to warrant the calenlation of their
average refractive index and specific refractivity values,  Table
S reveals that the speeific refractivity is more or loss constant
For a range in both speceifie gravity and in vefractive index vahies,
which  properties  show syvipathetic  variations within  each
separate shape gronp, and from shape group to shape gronp,

The average 1‘Gf1‘i'l(‘fi\'(* index and specifie gravity values of
the saller number of complete elongated forms determined, are
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slightly in excess of the averages for the larger number of round
forms, but the average specific refractivity values are much the
same,

Since  refractive index and  specific  gravity values of
anstralites are unlikely to have hecome radically altered, either
during flight throngh the atmosphere of the primary forins
undergoing shape modification, or subsequently thereto while the

TABLE 8.

Listed I
Australite Shape Group Number of Na Specifie Gravity K

| Specimen ‘

|

| ! !

Round Formns.

Button (body portion) . 15 ] 1-497 2-383 (- 2086
Button (body portion) . 39 1-49% \ 2-378 0-2094
Button (bodyv portion) .. 48 ' 1-501 | 2-392 (+-2094
Button (body portion) 5 47 | 1-503 2-409 0-2088
Flange from button .. 25 ‘ 1-502 \ 2-404 0-2088
Flange from button . . 26 | 1-502 | 2-406 0-2086
Flange from button .. £ } |- 500 2-395 (r-2088
Body of same button .. oo | 27 ] 1-499 2.388 0-2090
Lens .. 00 0o " 32 1 1-502 2-404 0-2088
Lens .. .. 00 . 44 1:503 2410 0-2087
Lens . . . . t 4| 150 1 2-414 0-2088
Liens .. .. 0o e 45 ‘ 1-506 2424 0+2087
Round Core .. .. . | ) ; 1-500 2.304 0-2088
Round Core . .. - ¥ 1-504 , 2-412 0-2088
Hollow Round-Form Fragment oo 1 B 1-502 2-400 0-2092

Flongated Forms.
Oval .. o5 00 oo 7 1-503 2-408 0-2089
Oval Core .. 00 .. 2 16 1506 2-426 0-2086
Boat Core .. .. .. . 12 1-498 ’ 2.383 0-2090
Boat Core .. 50 .. . 4 1-504 2-415 0-2087
Boat Core .. .. .. . 17 ‘ 1510 2441 0-2090
Dumbbell Fragment .. .. . 19 i 1-498 2-386 0-2087
Dumbbell .. .. .. .. 42 | 1-502 2-408 0-2085
¢ Aerial Bomb ” . .. .. 2y ) 1:501 2-391 0-2095
Teardrop .. - . ol a3 1-502 2-401 0)-2091

Summeary.
Averages of all specimens listed in this table ool 1-502 [ 2-403 0-2089
Ranges of ail specimens listed in this table .. 1-497 to 2-378 to 0-2085 to
1-510 2-441 02095

Averages for round forms .. .. .. 1501 2-401 0-2089
Averages for elongated forms .. 5o ac 1-503 2.407 02090

(The listed numbers of the specimens are the same as those in Table 2.)

ultimate secondarily shaped forms were lying upon the earth’s
surface, it is evident that the differences and similarities existing
among these properties as between members of the same shape
group and between the separate shape groups, must primarily
he a finetion of the mode of origin at their extraterrestrial
birthplace.



38 AUSTRALITES FROM KANAGULK, TELANGATUK EAST AND
TOOLONDO, WESTERN VICTORIA

Comparisons with Other Localilics,

The ranges and average values of the refractive index,
specific gravity and specific refractivity of a proportion of the
complete australites from the Kanagulk-— Telangatuk Kast —
Mt. Talhot district, are compared in Table 9 with those =0 far
determined from different concentration centres in gouth-western
Victoria. Those listed tfor M. William are from Tilley (1922).

TArLE ).

| i -
! \ a2 I
‘\“":P"r Range in | Average | Range in Average

. . : A j B Ranwe in Average
Concentrition Centre ey i, ) N, ,~.p.m~‘1'tn~’ f ;\.p.uiuu: K K
nations “ BT ravity
.
Loch Ard Gorge, cast I <313 . - 2-427 50 U+ 2080
of Port (amphell .. to
1-515
Telangatnk last a0 ‘ 3 14908 =501 2-378 2-3046 | 02085 0- 2040
! to | ! to to f
1502 o 2408 (- 2094
Kanagulk .. . ’ 16 1.497 | 1-502 0 2383 2402 0 2086 02059
to ' to to
A ¥ (1 v 2-441 (- 2095
M. Talbot, Toolondo ' o L1501 1503 ; 2.302 2.410 [ 0-2087 (- 2089
i to to to
\ 150G | LR U S L0 2004
Marrow .. 2 1-512 1-314 2431 1 2-435 | 0-2103 0-210=
: to ! to i to
st e | 02114
Mt William 00 20 Lea04 [ ogn [ 2 2393 2418 | 0-2106 02117
I to i to 1 to
1 1520 243 0-2128
General range . |1-407 - 2-378 . 0 2080
] to to to
‘ 1520 RERRTH ()-2128
General average . I 1-504 . 2406 .. v-2004

BxXa=refractive index for sodium light ; K specific refractivity.
(The specific gravity values listed in Table #, veler to only those anstralites for which the
refractive index has been determined.)

In Table 9, the specifie gravity value of the Port Campbell
example 15 well above the average (2-404) for 212 complete
specimens from this field, and since refractive index and specific
gravity hoth increase and both decrease proportionately to vield
a constant specific refractivity, it ix thus expected that the
refractive index value shown in Table 9 for this specimen, is
also mueh ahove the average. The geueral trend in refractive
index variations across the avea of comparison, more or less
parallels that shown by the specific gravity variations (¢f, Table
7).

Specific gravity and rvefractive index variations reflect
variations in the silica content of natural glasses, both
properties showing an increase with decreasing silica (Spencer,
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1939, p. 430).  Inasiuch as speeific gravity and refractive index
variations mean variations in silica among the individnals of the
separate shape groups (Mable 8), and also among the shape groups=
themselves (Table 8), it hecomes evident that physical shape and
chemical composition of australites ave virtually independent of
one another. This is cven further stressed by more general
compatrisous of such properties from east to west across the vast
australite strewunfield, although the range of variations is not
marked hetween more closely  spaced  centres of  australite
concentration (c¢f. Table 9).
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